The department also offers both master of science and doctor of philosophy degrees in industrial and agricultural technology.
Courses primarily for undergraduates: A B E 102: Learning Communities
Cr. 0.5. F. 8 week learning communities course focusing on student success, engineering, and department curriculum. Building community within the ABE Department. Offered on a satisfactory-fail basis only.
A B E 110: Experiencing Agricultural and Biosystems Engineering
(0-2) Cr. 1. S.
Laboratory-based, team-oriented experiences in a spectrum of topics common to the practice of agricultural and biosystems engineering.
Report writing, co-ops, internships, careers, registration planning. 
A B E 216: Fundamentals of Agricultural and Biosystems Engineering
(2-2) Cr. 3. F.
Prereq: A B E 160 or permission of the instructor
Application of mathematics and engineering sciences in agricultural and biosystems engineering. Emphasis is on solving engineering problems.
A B E 218: Project Management & Design in Agricultural and Biosystems

Engineering
(1-2) Cr. 2. S.
Prereq: A B E 216
Project management -critical path, Gantt charts, resource allocations, basic project budgeting, and project management software. Engineering design approaches. Open-ended design projects to demonstrate the preceding principles through application of technical concepts taught in prerequisite coursework.
A B E 271: Engineering Applications of Parametric Solid Modeling
(1-2) Cr. 1. F.S.
Prereq: A B E 170 or TSM 116 or equivalent
8 week-course. Creating, editing, and documenting part and assembly models using Solidworks.
A B E 272: Parametric Solid Models, Drawings, and Assemblies Using
Creo Parametric
(1-2) Cr. 
Prereq: E M 378 or CH E 356
Hydrology and hydraulics in agricultural and urbanizing watersheds.
Design and evaluation of systems for the conservation and quality preservation of soil and water resources. Use and analysis of hydrologic data in engineering design; relationship of topography, soils, crops, climate, and cultural practices in conservation and quality preservation of soil and water for agriculture. Small watershed hydrology, water movement and utilization in the soil-plant-atmosphere system, agricultural water management, best management practices, and agricultural water quality. Graduate students will prepare several research literature reviews on topics covered in the class in addition to the other assignments.
A B E 432: Nonpoint Source Pollution and Control
(Dual-listed with A B E 532). (3-0) Cr. 3.
Prereq: A B E 431 or C E 372
Characteristics and courses of non-point source (NPS) pollution in agricultural and urban watersheds, computer modeling and NPS pollution for terrestrial and aquatic systems, strategies to control and manage NPS pollution of water bodies, total maximum daily loads (TMDLs) and integrated watershed management. Graduate students are required to review research papers and develop/deliver lecture models on assigned topics. 
A B E 436: Design and Evaluation of Soil and Water Monitoring Systems
Prereq: A B E 431
Development of monitoring systems that support effective planning, performance evaluation, modeling, or environmental impact assessment of soil-, water-, and waste-management systems. Typical soil and water pollutants and physical, chemical, and biological characteristics that affect sample location and timing. Sample collection, documentation, chain-of-custody, and quality assurance procedures. In addition to other assignments, graduate students will prepare several research literature reviews on topics covered in the class and develop monitoring plans. Hands-on experiences with GIS-interfaced models, data sources, calibration/validation, statistical assessment of model results, and simulation using multiple tools. In addition to other assignments, graduate students will present case studies of TMDLs using different modeling tools.
A B E 451: Food and Bioprocess Engineering
(Dual-listed with A B E 551). (3-0) Cr. 3. S. E 436 or CH E 357; or FS HN 351 and MATH 266 or MATH 267 Application of engineering principles and mathematical modeling to the quantitative analysis of transport phenomena in food and bioprocesses.
Prereq: A B E 216 and credit or enrollment in M
Physical/chemical characteristics of foods and biological materials and systems, flow processes, thermal processes and separation processes. 
A B E 466: Multidisciplinary Engineering Design
Prereq: A B E 216
Cereal grain and oilseed production, properties, and quality assessment.
Design of storage systems, drying systems, material handling, and size reduction systems. Design of cereal grain processing systems, including dry milling, wet milling, flour milling, feed milling, and fermentation facilities.
A B E 472: Design of Environmental Modification Systems for Animal
Housing (Dual-listed with A B E 572). (3-0) Cr. 3. Alt. S., offered even-numbered years.
Prereq: A B E 216, M E 231
Principles and design of animal environmental control systems.
Insulation, heat and mass transfer, fans, ventilation, air distribution, heating and cooling equipment, and controls. Individual and group projects required for graduate credit.
A B E 475: Design in Animal Production Systems Engineering
(2-0) Cr. 2. F.S.
Prereq: A B E 271, A B E 272, or A B E 273; E M 324 and enrollment in APSE option of AE program.
Application of engineering fundamentals to the independent solution of an animal production systems engineering problem with well defined criteria and constraints in either environmental control, structural design, manure management, or air quality/mitigation. 
A B E 478: Wood Frame Structural Design
Prereq: A B E 380 or permission of the instructor
Systems-level quantitative analysis of various biological systems, including applications in foods, feeds, biofuels, bioenergy, and other biobased systems. Introduction to techno-economic analysis and life-cycle assessment of these systems at multiple production scales. Applying these tools to evaluate and improve cost and sustainability performance.
Students enrolled in ABE 580 will be required to conduct additional learning activities.
A B E 490: A B E Independent Study
Cr. 1-5. Repeatable.
Independent Study.
A B E 490A: A B E Independent Study: Animal Production Systems
Engineering Cr. 1-5. Repeatable.
Independent Study.
A B E 490B: A B E Independent Study: Biorenewable Resources
Cr. 1-5. Repeatable. F.S.SS.
Independent study.
A B E 490E: A B E Independent Study: Environmental Bioprocessing Engineering
Independent study in environmental bioprocessing engineering.
A B E 490F: A B E Independent Study: Food Engineering
Independent study in food engineering.
A B E 490G: A B E Independent Study: General Topics in A B E
Independent study in general A B E topics.
A B E 490H: A B E Independent Study: Honors
Guided instructing in agricultural and biosystems engineering for honors students.
A B E 490L: A B E Independent Study: Land & Water Resources
Guided instruction in land and water resources engineering.
A B E 490M: A B E Independent Study: Advanced Machinery Systems Engineering
Guided instruction in advance machinery systems engineering.
A B E 495: Agricultural and Biosystems Engineering Department Study
Abroad Preparation or Follow-up (Cross-listed with TSM). Cr. 1-2. Repeatable. F.S.SS.
Prereq: Permission of instructor
Preparation for, or follow-up of, study abroad experience (496). For preparation, course focuses on understanding the tour destination through readings, discussions, and research on topics such as the regional industries, climate, crops, culture, economics, food, geography, government, history, natural resources, and public policies. For followup, course focuses on presentations by students, report writing, and reflection. Students enrolled in this course intend to register for 496 the following term or have had taken 496 the previous term.
Meets International Perspectives Requirement.
A B E 496: Agricultural and Biosystems Engineering Department Study
Abroad (Cross-listed with TSM). Cr. 1-4. Repeatable. F.S.SS.
Prereq: Permission of instructor
Tour and study at international sites relevant to disciplines of industrial technology, biological systems engineering, agricultural systems technology, and agricultural engineering. Location and duration of tours will vary. Trip expenses paid by students. Pre-trip preparation and/or posttrip reflection and reports arranged through 495.
Meets International Perspectives Requirement. 
Prereq: A B E 316, and A B E 363, and MATH 266 or MATH 267
Modeling dynamic systems with ordinary differential equations.
Introduction to state variable 
Prereq: A B E 316 and A B E 363
Interfacing techniques for computer-based data acquisition and control systems. Basic interfacing components including A/D and D/A conversion, signal filtering, multiplexing, and process control. Sensors and theory of operation applied to practical monitoring and control problems. Individual and group projects required for graduate credit.
A B E 506: Applied Computational Intelligence
(2-2) Cr. 3. Alt. F., offered even-numbered years. 
A B E 511: Bioprocessing and Bioproducts
(3-0) Cr. 3. F.
Prereq: A B E 216 or equivalent, MATH 160 or MATH 165, one of CHEM 167 or higher, BIOL 173 or BIOL 211 or higher or BRT 501, senior chain-of-custody, and quality assurance procedures. In addition to other assignments, graduate students will prepare several research literature reviews on topics covered in the class and develop monitoring plans. Hands-on experiences with GIS-interfaced models, data sources, calibration/validation, statistical assessment of model results, and simulation using multiple tools. In addition to other assignments, graduate students will present case studies of TMDLs using different modeling tools. 
A B E 537: Watershed Modeling and Policy
A B E 551: Food and Bioprocess Engineering
Prereq: A B E 216
A B E 572: Design of Environmental Modification Systems for Animal
Housing (Dual-listed with A B E 472). (3-0) Cr. 3. Alt. S., offered even-numbered years.
Prereq: A B E 216, M E 231
A B E 578: Wood Frame Structural Design
(Dual-listed with A B E 478). (3-0) Cr. 3. Alt. S., offered odd-numbered years.
Prereq: E M 324
Design of light-framed wood structures using LRFD and ASD design procedures. Includes analysis of wind, snow, dead, and live loads.
Applications include animal housing and machine storage. Fasteners, laminated posts, truss design and use of National Design Specifications.
A B E 580: Engineering Analysis of Biological Systems
(Dual-listed with A B E 480). (2-2) Cr. 3. F.
Prereq: A B E 380 or permission of the instructor
